INTRODUCTION
Non-indigenous species (NIS) have various effects on indigenous communities. In some cases, species invasion can result in substantial loss of biodiversity through competitive interactions and predation (e.g. Diamond and Case 1986 , Ashton and Mitchell 1989 , Brown 1989 , Vitousek et al. 1996 . In fresh water, in particular, the extinction of indigenous species is becoming common as aggressive species invade degraded ecosystems. The loss of biodiversity has often been caused by the spread of species assisted by man. Endemic fish and amphibians are among the taxa most vulnerable to intentional introductions throughout the world. As a result of introductions of NIS, several species have disappeared or have been subject to major reductions in their numbers to the extent that they are now threatened with extinction (Lloyd 1990 , Arthington 1991 , Minckley and Douglas 1991 , Townsend and Crowl 1991 , Witte et al. 1992 .
Typically, successful invaders are characterized by a tolerance to wide environmental conditions, omnivory, rapid growth, dispersal, breeding in ephemeral habitats, and other traits associated with opportunism. The high predation efficiency and the lack of predators frequently make them the originators of important changes to the original biota.
Crayfish are among the most notorious invasive aquatic species in freshwater ecosystems and have been reported not only to displace indigenous crayfish but also to impact a number of other aquatic organisms (Chapter 28). Crayfish feed omnivorously on detritus, algae, plants, invertebrates (including other crayfish), and vertebrates (e.g. Ilhéu and Bernardo 1993a , 1995 , Momot 1995 , Smart et al. 2002 . Low-protein resources such as plants, detritus, and algae are important energy sources for maintenance (e.g. Ilhéu and Bernardo 1995, Rudnick and Resh 2005) but they might be expected to feed predominantly on macroinvertebrates when these are available (Ilhéu and Bernardo 1993b , Correia 2003 , Nyström 2005 . A large number of studies have shown that, because of their omnivorous character, introduced crayfish can profoundly modify the trophic structure of freshwater communities at several levels, often acting as keystone species (e.g. Lodge et al. 1994 , Nyström et al. 1996 , 2001 , Covich et al. 1999 , Dorn and Wojdak 2004 , Usio and Townsend 2004 .
Crayfish display a wide plasticity in their feeding behaviour, switching from detritivore/herbivore to scavenger/carnivore habits in response to food availability (Ilhéu and Bernardo 1993a , 1993b , 1995 , Nyström 2002 , Alcorlo et al. 2004 . This is in accordance with previous studies that provided evidence of the crayfish predation effects of crayfish particularly on benthic invertebrates (Ilhéu et al. 2002 , Smart et al. 2002 , Dorn and Wojdak 2004 , Wilson et al. 2004 , Correia et al. 2005 , Geiger et al. 2005 , McCarthy et al. 2006 , Roth et al. 2006 , including bivalves (e.g. Perry et al. 1997 , 2000 , Reynolds and Donohoe 2001 , amphibian species (e.g. Renai and Gherardi 2004, Cruz and Rebelo 2005) , and fish (e.g. Savino and Miller 1991, Guan and Wiles 1997) . The aim of this chapter is to review the predation effects of invasive crayfish on indigenous vertebrates, both amphibians and fish, and present a case study on the impact of the red swamp crayfish, Procambarus clarkii (Girard), on fish assemblages in dry-season pools of temporary streams in southern Portugal.
